The clinical features and the histological and ultrastructural appearances of a case of calcifying epithelial odontogenic tumour are described. The ultrastructural features of the cells of this tumour are comparable to cells of the stratum intermedium of the enamel organ. It is suggested that the amyloid-staining material found in this tumour is a cellular secretion rather than a cytoplasmic degeneration.
The calcifying epithelial odontogenic tumour was first described as a distinct entity by Pindborg (1958) and is believed to originate in the reduced ename] organ or the oral epithelium. Evans (1966) has suggested that the tumour is a variant of ameloblastoma, but, as Abrams and Howell (1967) have pointed out the calcifying epithelial odontogenic tumour differs from it by having no preameloblasts or stellate reticulum. Vap, Dahlin, and Turlington (1970) in the most recent review of the literature have indicated a total number of 43 reported cases which included theii report on eight cases from the files of the Mayc Clinic.
The calcifying epithelial odontogenic tumour is a tumour with no sex predilection and is usually found in the molar or premolar regions. It has been found in the mandible twice as often as in the maxilla The tumour has also been observed in an extra osseous situation on three occasions (Pindborg 1966; Abrams and Howell, 1967; Patterson, Martin DeJean, and Burzynski, 1969 Received for publication 14 July 1970. lump in the region of the left maxillary tuberosity ( Fig. 1) which had been present for 18 months and had greatly increased in size during the previous six There is a large unerupted tooth in relation to this mass. The floor of the left antrum appears to be intact.' The lump was excised and a resulting defect in the hard palate was closed by a dental plate. No definitive diagnosis was made at that time when it was considered to be a form of adamantinoma or a salivary carcinoma. The sections have been reviewed and show a tumour identical histologically to that seen in the present study. The patient received postoperative radiotherapy and was followed up at regular intervals. There was no sign of recurrence of the tumour until July 1969, when the patient complained of ill-fitting dentures and examination showed a painless, non-ulcerated swelling on and adjacent to the left side of the palatal defect. This was subsequently excised and sent for histological examination. A clinical and electron microscopic study of a calcifying epithelial odontogenic tumour 
Material and Methods
The specimen consisted of a firm, light brown nodule, 2 cm diameter, covered on one aspect by intact mucosa. It was received in formaldehyde. Small blocks of tissue from the margin of the nodule were postfixed in osmium tetroxide in phosphate buffer and embedded in araldite. Ultra-thin sections were stained with aqueous uranyl acetate and Reynold's lead citrate and examined under the electron microscope. Other blocks were embedded in paraffin and sections stained with haematoxylin and eosin, van Gieson, PAS technique, Gordon and Sweet's reticulin method, Congo red, and crystal violet for routine microscopy. Unstained sections and those stained with thioflavine T were examined under ultraviolet light. Congo-red stained sections were also examined under polarized light.
Results

LIGHT MICROSCOPY
The tumour was composed of closely packed polyhedral cells and abundant stroma composed mainly group.bmj.com on July 7, 2017 -Published by http://jcp.bmj.com/ Downloaded from of a homogeneous substance as shown in Figure 2 . In the cellular areas there was some degree of nuclear pleomorphism but no mitotic activity. Intercellular bridges were seen in some areas (Fig. 3) . Many of the cells were enlarged and their nuclei displaced and distorted by intracytoplasmic homogeneous substance. At the borders of the cell masses and also lying free in the stroma were several multinucleate cells. Calcification of the stromal homogeneous substance was present (Fig. 2) but by no means a prominent feature. The homogeneous substance reacted metachromatically with crystal violet; it showed variable affinity for Congo red and a dichroic effect when examined under polarized light; in unstained sections and those stained with thioflavine T it gave a greenish fluorescence with ultraviolet light (Fig. 4) . Reticulin preparations showed a coarse reticulin network enveloping the homogeneous substance. Only scanty amounts of mature collagen were seen.
ELECTRON MICROSCOPY
The tumour cells were large and polyhedral. The plasma membranes showed many folds and micro- (Fig. 5) . The cell nuclei were round or ovoid and some contained prominent nucleoli. Occasional cells were binucleate (Fig. 5) . Thecytoplasmwasabundant and contained numerous mitochondria some of which were large and empty (Fig. 7) and many tonofilaments which were arranged at irregular angles and seen to terminate at the intercellular bridges where cell attachment was provided by desmosomes (Fig. 6) . Rough endoplasmic reticulum and occasional Golgi bodies were seen. The intracytoplasmic homogeneous substance was composed of microfibrils approximately 50 A in diameter with no obvious periodicity. These were situated in the region of the Golgi apparatus and surrounded by several vesicles (Figs. 7 and 8) . The extracellular homogeneous substance was composed mainly of microfibrils of similar size and nature as the cytoplasmic microfibrils though some large collagen fibres were also seen.
Discussion
The tumour presented in this report fulfils the criteria of calcifying epithelial odontogenic tumour both in its morphological features and clinical behaviour. The ultrastructural features of the tumour cells were recently described by Anderson, Kim, and Minkowitz (1969) and we can confirm their findings. The cells show features commonly seen in epidermal cells in keeping with origin from the enamel organ or oral epithelium. In a study of the histogenesis of this tumour Gon (1965) stated that the cell type was like that of the stratum spinosum of the epidermis and comparable to the cells of the stratum intermedium of the enamel organ. The ultrastructural features of the cells in this tumour certainly compare well with the cells of the stratum intermedium (Pannesse, 1960) . Vickers, Dahlin, and Gorlin (1965) and Ranl0v and Pindborg (1966) demonstrated amyloid-staining material within the tumour cells and in the surrounding stroma and regarded it as a degeneration of the cytoplasm of the cells with subsequent affinity for mineral salts. However, the question whether the amyloid-staining material might represent an attempt at matrix formation destined for calcification was raised by Gon (1965) . In this example of the tumour the demonstration of intracytoplasmic microfibrils in the region of the Golgi apparatus surrounded by vesicles possibly of a secretory nature gives support to Gon's hypothesis.
The exact nature of the intracytoplasmic and stromal microfibrils of approximately 50 A is debatable. Anderson et al (1969) argued that they might represent basal lamina. Despite giving the histochemical reactions of amyloid, the fibre size is smaller than that of classical amyloid (Sorenson and Shimamura, 1964) . Vassar and Culling (1961) , referring to the amyloid-like material found in medullary carcinoma of the thyroid, postulated that its staining properties resulted from the presence of high levels of acid mucopolysaccharide in the neoplastic secretions of thyroglobulin glycoprotein. Various glycoprotein complexes, which have been demonstrated in the enamel organ (Reith and Butcher, 1967) , will accept the classical amyloid stains. We therefore suggest that the cell products of the tumour we describe may represent a comparable glycoprotein and thus account for its staining properties.
